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ATTENTION OF

Plan Formulation Section

TO ALL INTERESTED PARTIES:

We are pleased to present the third data report of the Alaska
Coastal Data Collection Program (ACDCP). This report ‘contéins
detailed wind and wave data, recorded at 3-hour intervals, for
Kodiak during the entire year ending October 1, 1984. It also
contains wind and wave data for shorter periods from Whittier and

Homer. We hope that you find this publication useful.

Sincerely,

AN VP
F"'Weldon A. Opp
Chief, Planning Branch
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ALASKA COASTAL DATA COLLECTION PROGRAM
DATA REPORT NUMBER 3
OCTOBER 1983 - OCTOBER 1984
INTRODUCTION

This report contains the results of wind and wave measurements
at three locations in Alaska: Kodiak, for a 12-month period;
near Whittier, for a 3-month period; and Homer for an 1l-day
period. It is the third in a series of data reports that are
published as part of the Alaska Coastal Data Collection Program
(ACOCP). The ACDCP 1is a cooperative effort of the State of
Alaska Department of Transportation and Public Facilities
(DOT/PF), the U.S. Army Corps of Engineers, Coastal Engineering
Research Center (CERC) and the U,S. Army Engineer District,
Alaska. The program is designed to facilitate the collection,
analysis, and storage of coastal wind and wave data for use in
planning, design, construction, and maintenance of coastal
facilities in Alaska.

In September 1981, a wind and wave data collection system was
installed at Kodiak, Alaska, in conjunction with a port
planning study undertaken by the Alaska District. After the
formal agreement that established the ACDCP in 1982, 13
additional sites were scheduled for dinstrumentation between
1983 and 1987 (Figure 1). These 13 sites have been selected to
satisfy the projected data needs of the State of Alaska DOT/PF
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GURE1 Sites Scheduled tor Instrumentation, 1983 -1987




and the Alaska District. Specific sites may be added to or
deleted from this schedule, depending on the changing
priorities of the State of Alaska DOT/PF or the Corps of
Engineers. Program changes are reflected in the annual Program
Plan. Data from each site will be included in subsequent
reports as instruments become operational.

The Alaska District is responsible for equipment installation
and maintenance, data collection and analysis, and data
publication and storage. Correspondence pertaining to the
-ACDCP should be addressed to:

Alaska Coastal Data Collection Program
Plan Formulation Section
U.S. Army Engineer District, Alaska
Pouch 898
. Anchorage, Alaska 99506-0898

(907) 753-2620



USER'S GUIDE TO DATA REPORTS

The following information 1is provided to clarify data
collection, analysis, and publication procedures used in this
report,

Wind Data

Standard wind stations include a directional wind vane
anemometer and a data acquisition unit. These units are
designed to convert analog wind speed and direction
measurements into a digital signal that can be transferred from
the wind station to a master station at each site, either
through direct hardwire or an RF telemetry link.

Data Sampling: Wind speed and direction are sampled once per
second by the data acquisition unit. The wind station
‘microprocessor assembles 10 consecutive measurements and
calculates a 10-second average wind speed and direction. These
values are then transmitted to the master station for further
processing.

Data Analysis: Final analysis of wind data is performed by a
microprocessor in the master station. At the end of each hour,
360 of the 10-second samples are analyzed to determine the
following parameters: average wind speed, maximum 10-second
wind speed, average wind direction, and standard deviations of
both wind speed &nd direction. This information 1is then
recorded on 9-track magnetic tape.

Data Presentation: Date and time for the Kodiak and Homer data
are referenced to Greenwich Mean Time; 9 hours should be
subtracted to give corresponding Alaska Standard Time.
Whittier data are presented in Alaska Standard Time. Wind
statistics for Kodiak and Homer are given at- 3-hour intervals
for the hour corresponding to wave data sampling, Whittier
wind statistics, collected separately from the wave statistics, -
are given at intervals of approximately three hours. Wind
direction 1is the direction from which wind is blowing,
referenced to true north. On the Kodiak and Homer wind
summaries data quality is  indicated by a status code: "1"
represents a possible data collection or transmission error and
"0" represents a clean record. Wind speed measurements are not
corrected to reflect instrument height.

Wave Data

Wave sensors may vary, depending on the specific requirements
of each site. Standard deep water instruments are
accelerometer buoys that are designed to give nondirectional
wave data. At shallow water locations, bottom-mounted pressure
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sensors, current meters, and/or directional buoys may be used
in  future installations to provide directional wave
information. At this time, &ll instruments installed are
Datawell Waverider accelerometer buoys. Wave data representing
the water surface elevation are continuously transmitted to the
master station in Kodiak where they are sampled and recorded.

Data Sampling: Data sampling characteristics may be varied
within a broad range and are selected by the operator through a
remote communications terminal at the master station. For
identification of wind-generated waves, the sampling rate may
be selected as 0.5, 1, 2, or 4 Hz. Samples may be collected
for a 1- to 30-minute period at intervals of 1 to 10 hours.
Standard sampling characteristics include a sampling rate of 2
Hz, for 20 minutes, at 3-hour intervals, such that a minimum of
2,048 data samples are obtained. For two buoy installations,
the outer buoy is sampled for 20 minutes, followed by the inner
buoy for 20 minutes. The sampled time series is recorded on
9-track reel-to-reel magnetic tape at the master station.

Data Analysis: Raw wave data tapes are analyzed in Anchorage
by the Alaska District using spectral analysis computer
programs provided by CERC (Harris, 1974; Thompson, 1977;
Rottier and Wheeler, 1983). Each record is first edited to
remove or identify bad data points, jumps, or spikes caused by
data transmission errors. Data points that exceed + 5 m or
data spikes and jumps that exceed four standard deviations are
removed. Records are rejected if five consecutive bad samples
are encountered or if more than 50 bad data samples are found
in the record. After data editing, the variance of the water
surface elevation is computed. To improve resolution of wave
energy into specific frequencies, a cosine bell data window is
applied to the record before the spectral analysis. Records
are then analyzed by a Fast Fourier Transform procedure in
which a portion of total wave energy is assigned to 1,024
discrete frequencies. To improve the stability of each wave
spectrum, wave energy 1is summed over 11 adjacent frequency
lines to form 46 frequency bands of width 0.01074 Hz in the
region of interest, up to 0.5 Hz. The dominant wave period is
then identified as the midpoint of the frequency band
containing maximum wave energy. The significant wave height is
calculated as four times the sguare root of the variance.

Data Presentation: The standard format for reporting wave
spectral data 15 a one-line summary for each record presented
as the ENERGY SPECTRUM; PERCENT ENERGY IN FREQ BANDS OF WIDTH
0.02148 Hz. This table includes the date and time at the
beginning of the data sample, the significant wave height (HS),
the total energy or variance of water surface (EN), and the
normalized energy spectrum for each record. Because some
suppression of detail is required for efficient publication of
wave. spectral data, the normalized spectra are published with
22 frequency bands to a high cutoff frequency of 0.5 Hz,
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Each frequency band then contains the sum of wave energy for 22
adjacent frequency Tines and has a 0.02148-Hz bandwidth. With
this method, the resulting wave energy spectra are presented
with uniform resolution in frequency and have a high degree of
statistical stability. It should be noted that the normalized
wave energy listed for band center frequency of 0.033 Hz
actually contains the sum of wave energy assigned to two Tlow
frequency bands of 0.011 and 0.033 Hz.~ :

‘Wind/Wave Data Summaries

The basic wind and wave parameters that can be used to define
individual events are concisely presented in the SUMMARY TABLE
FOR WIND/WAVE DATA. In these tables, the average wind speed,-
average wind directon, significant wave height, and peak period
are presented for each instrument at the site. The peak period
listed in this table 1is the period corresponding to the
midpoint of the frequency band containing the maximum wave
energy, based on 46 frequency bands with 0.0174-Hz bandwidths.
Therefore, this peak period does not match the period
corresponding to the midpoint of the dominant frequency band in
the ENERGY SPECTRUM table, where 22 frequency bands . of width
0.02148 Hz are presented. The significant wave heights listed
in the SUMMARY TABLE FOR WIND/WAVE DATA and the ENERGY SPECTRUM
table agree to within a round-off error of + 0.03 m. 1In the
SUMMARY TABLE FOR WIND/WAVE DATA, the significant wave height
and peak .period are taken directly from the spectral analysis
program. In the ENERGY SPECTRUM tables, variance is rounded to
three decimal places before the significant wave height is
calculated. Furthermore, the s1gn1f1cant wave height and peak
period are reported as 0.00 when the variance of the record is
less than 0.001 m.



DESCRIPTION OF INSTRUMENT SITES

In this section, a brief description of sensor locations is
included to assist in data interpretation and application.

Kodiak, Alaska

Dates: October 6, 1981 to Present
(Included in this report: October 1, 1983 - October 1, 1984)
Sensors: Two Datawell Waverider Buoys
Weathermeasure Skyvane Anemometer

The City of Kodiak is located on the northeast coast of Kodiak
Island, about 250 miles southwest of Anchorage. Chiniak Bay is
exposed to the Gulf of Alaska to the southeast; however, a
string of reefs between Popof Island and Puffin Island provides
partial protection for St. Paul Harbor (Figure 2). Buoy 1,
denoted in the data tables as GAGE 011: OUTER BUOY, was placed
in Chiniak Bay at 1latitude 579 43* 10 north, longitude
1520 23' 05" west. Water depth at Buoy 1 is about 77m. Buoy
2, denoted in the data tables as GAGE 012: INNER BUGY, was
placed inside St. Paul Harbor at Tlatitude 570 45' 55" north,
longitude 15290 25' 50" west. Water depth at Buoy 2 is 16m.
The wind station 1is located on Puffin I[sland, where it is
exposed to the most critical wind fetch to the southeast. The
anemometer is mounted on top of a 6.1-m tower. The base of the
tower is at an approximate elevation of 23 m; therefore, total
elevation of the wind sensor is just over 29 m.
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DATES OF WIND AND WAVE DATA, KODIAK, ALASKA
(OCTOBER 1983 - OCTOBER 1984)

Month Wind Wave Comments
Oct 10/1 - 10/31 10/1 - 10/31 A1l wave data from
o - inner buoy (#2) only

Nov A1/ - 11/30 11/1 - 11/30 No wave data ]1/1

Dec  12/1 - 12/31 12/1 - 12/31

Jan /1 - 1731 /1 - 1/31 No wave data 1/4-7,
1/20-21, 1/24,
1/29-30

Feb 2/1 =272 2/1 - 2/29 No wave data 2/23,
2/30

Mar 3/1 - 3/31 3/1 - 3/31

Apr 471 - 4/30 4/1 - 4/30 |

May 5/1 = 5/31 5/1 - 5/31 No wave data 5/25

Jun 6/1 - 6/30 6/1 - 6/30

Jul 7/1 - 7/31 7/1 - 7/731- No wave data 6/17

Aug 8/1 - 8/31 8/1 - 8/31

Sep  9/1 - 9/30 9/1 - 9/30 No wave data 9/25,

. 9/27-30
Oct 10/1 only 10/1 only



Whittier, Alaska

Wave Data
(Shotgun Cove)

Dates: March 10 - May 19, 1984
Sensor: Datawell Waverider Buoy

The community of Whittier is located about 70 miles southeast
of Anchorage at the head of a fiord on the west side of Prince
William Sound off the Gulf of Alaska. Shotgun Cove, being
considered for a harbor site, is about 3.5 miles east of
Whittier. The buoy was placed in Shotgun Cove at north
latitude 600 47' 12", west longitude 1480 33'. \Water depth
under the buoy was about 58.5 m,

Wind Data
(Hollow Bight)

Dates: March 10 - April 30, 1984
Sensor: Weathermeasure Skyvane Anemometer

The wind station is located at Hollow Bight, about 1.5 miles
east of Shotgun Cove. Elevation of the sensor is about 6 m
above ground surface, which is about & m above Mean Higher High
Water (MHHW). The wind sensor is at north latitude 600 48',
west Tongitude 1480 29',

Dates of Wind and Wave Data, Whittier, Alaska
(March 10 - April 30, 1984)

Month Wind Wave Comments
Mar 3/10 - 3/31 3710 - 3/31
Apr 4/1 - 4/30 4/1 - 4/30
May - - - 5/1 - 5/19



ALINIDIA ONV NOILYVDOT-W3LSAS
AYLIWITIL ONV NOILD3T70D <._.<Q JVISYOD HAILLIHM € 3HNDId

dYW AJINIDIA

HINLLIHM 30 ALID —3muig u_w

A&,
NOIYD0 .“ . esin ., =5l . i
\L?N.\l\ rarous . ....,\.. =t 3
.._...uac..ozu..c .. . / ..
| _ 7 yidi——A0NE HAAIHIAVY M

. | L | 2
L wosnas anim -

LHDIG MOTTOH _ W

“ld IVAAVYD

AT 40
.\.’.... e ouu... .
.-.\‘- bl .

——a¥8 3044, : ST TV




Homer, Alaska

Dates: July 12-23, 1984
Sensors: Two Datawell Waverider Buoys
Weathermeasure Skyvane Anemometer

Homer is located about 200 miles southwest of Anchorage on the
east side of lower Cook Inlet, where Cook Inlet is joined by
Kachemak Bay. Two buoys were placed near Homer: Buoy 1, the
outer buoy, at Tlatitude 590 30*' 50" north, longitude 1510
57' west; Buoy 2, the inner buoy, at latitude 590 36' 20"
north, longitude 1510 30' west. Water depth under Buoy 1 is
about 76 m. Water depth under Buoy 2 is about 17 m, The wind
station is located at the harbormaster's office near the end of
the 3-mile-long Homer Spit, about 10 m above the ground surface,
which is about 7 m above Mean Sea Level (MSL).

ANCHOR PT. %,
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£AMASTER STATION

&
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@ e
wii: e A

VICINITY MAP

'\.,._:: X
FIGURE 4 HOMER COASTAL DATA COLLECTION AND
TELEMETRY SYSTEM-LOCATION AND VICINITY
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Dates of Wind and Wave Data, Homer, Alaska
(July 12-23, 1984)
Month Wind . Wave Comments

Jul 7712 - 7/23 7712 - 7/23
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Kodiak, Alaska

Summary Tables
Wind and Wave Data
October 1983 - October 1984
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